Introduction
Sorghum grain is increasingly used as an alternative to corn in cattle finishing rations. The production of sorghum grain requires less water and costs less per acre than corn. Mature sorghum grain, however, may Previous Kansas research (Manhattan, Hays, and Garden City) has shown although high moisture sorghum grain, rolled before ensiling, can be need drying for safe storage and must be processed for efficient use by cattle. As energy costs increase, drying and processing become less desirable. that used efficiently by finishing cattle, the feeding value is not consistently equal or superior to dry rolled sorghum grain.
Our objective was to find if adding a lactobacillus inoculant or a readily available carbohydrate (dry cane molasses), or both, would improve the quality of the ensiled high moisture sorghum grain and its use by feedlot cattle.
Experimental Procedure
Four concrete stave silos (10 ft x 50 ft) were filled with approximately 22,000 lb of high moisture sorghum grain harvested at 23 to 27% moisture.
Treatments were: 1) control (no additive); 2) 0.1% Sila-bac (2 lb/ton); 3) 1.0% dry cane molasses; and 4) 1.0% dry cane molasses plus 0.1% Sila-bac. Additives were applied to the grain on an as-received weight basis. All grain was passed through a roller mill to lightly crack the kernels; then treated, mixed, and augered into one of the four silos.
Samples were taken from each load as it was augered into the silo. Representative 800-g samples of the grain being ensiled were placed in air-tight plastic bags. Three bags for each treatment were placed in 5-gallon containers and covered with sand. The containers were stored in a chamber where the temperature was adjusted to correspond to the temperature recorded in the concrete stave silos. Bags were removed at intervals, mixed, and analyzed for lactobacilli, pH, and fermentation acids.
Silos were opened after 18 days, and 12 yearling Hereford steers (two pens of four steers each and four individually fed steers) were fed each grain. Rations contained 83% high moisture sorghum grain, 12% corn silage, and 5% supplement on a 100% dry matter basis. Rations were formulated to 11.5% crude protein, .64% calcium, .34% phosphorus, and .66% potassium. The supplement supplied 200 mg of monensin per steer daily. Rations were fed ad libitum twice daily. Refused feed was removed, weighed, and discarded every 7 days. Grain samples were collected weekly from the silos.
All steers were weighed individually, after 16 hr without feed or water, at the start and at the end of the feeding trial. Intermediate weights were taken on days 28 and 56. Final weights were calculated from the average dressing percentage of all steers.
Grain dry matter losses during fermentation, storage, and feedout were measured for each treatment by accurately weighing and sampling each load as it was augered into the silo and, later, weighing and sampling the material as it was removed from the silos. Ensiling temperature was monitored for the first 28 days by four thermocouples evenly spaced in each silo.
To measure aerobic stability (bunk life), fresh ensiled grain was taken from each silo and divided into 15 lots; each lot was placed in a plastic-lined polystyrene container. A thermocouple was embedded in the center of each container, cheesecloth was stretched over the top and the containers were placed in a 20°C room. Temperature for each container was recorded twice daily. Triplicate containers were removed, weighed, mixed, and sampled after 3, 6, 9, and 12 days of exposure to air. Temperature for the control and Sila-bac treated grains was monitored for 30 days.
Lactobacilli counts at different times post-ensiling are shown in Table 11 .1. Grain entering the silos was used for initial counts. Sila-bac treated grain had the highest initial lactobacilli count; however, at the end of 48 hr, counts were similar for all grain treatments. Control grain had the most rapid pH decrease; the molasses plus Sila-bac grain had the slowest (Figure 11 .1). The rate of decrease in pH was similar for Sila-bac and molasses grains. After 58 days, Sila-bac and molasses grains had the lowest pH; molasses plus Sila-bac, the highest.
Results
Chemical analyses of the grains are shown in Table 11 .2. Control, Sila-bac, and molasses grains all had similar pH values; molasses plus Sila-bac grain was slightly higher. Lactic acid was highest in the control and molasses grains. Acetic acid was highest in the Sila-bac grain and lowest in the molasses plus Sila-bac grain; the control and molasses grains were intermediate. Ammonia nitrogen was highest in the Sila-bac grain.
Sila-bac grain was 5°C warmer than control grain. Shown in Figure 11 .3 is ensiling temperature in degrees above initial temperature. The control had the highest rise (6.5 C); molasses grain, the lowest (4.5 C).
Actual ensiling temperatures are shown in Figure 11 .2. Sila-bac grain had the highest ensiling temperature; control grain, the lowest. Grain treatments did not enter the silos at the same temperatures. For example Steer performances are shown in Table 11 .3. Gains and efficiencies were excellent for all treatments. Group-fed steers receiving Sila-bac grain gained faster and more efficiently (P<.05) than those receiving control or molasses grains. Individually fed steers receiving molasses grain gained faster (P<.05) than those receiving the control or molasses plus Sila-bac grains. Individual steers fed Sila-bac grain had the lowest (P<.05) daily feed intake but were the most efficient (P<.05).
Losses due to fermentation, storage, and feedout are presented in Table 11 .4. The control and Sila-bac grains had similar losses (7.69 and 8.91%, respectively), which were higher than losses from the molasses and molasses plus Sila-bac grains (<1.0% and 1.8%, respectively). These differences may be due to a higher dry matter and therefore a less extensive fermentation in the molasses-treated grains.
Aerobic stabilities are presented in Table 11 .5. Aerobic deterioration is characterized by increased temperature, and loss of fermentation acids. The Sila-bac treated grain was very stable increased pH, loss of dry matter, and showed no temperature rise during the 30 days. The control grain was stable until day 21, while the molasses and molasses plus Sila-bac grains were only stable until day 5. Hrs post-ensiling / Days post-ensiling Days post-ensiling
